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Synthesis of methylome based on basic operating principles of epigenetics
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Our challenge is to maintain artificially introduced methylated DNA regions
using budding yeast as a model, which lacks endogenous DNA methylation. First, we established a
genome editing method to introduce the entire E. coli A phage DNA (~48.5 kb) into the HO locus as a
target region to ensure that its methylation does not affect the physiological functions of budding
yeast. At the same time, we improved the yeast genome editing vector series and established a
system to detect genome editing and methylation using nanopore sequencing. In addition, to maintain
exogenous DNA methylation, we constructed an inducible expression system for the maintenance DNA
methylase from Cryptococcus neoformans and confirmed the expression and nuclear localization of the
protein. These results laid the foundation for our investigation towards the ultimate goal
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Simple-to-use CRISPR-SpCas9/SaCas9/AsCas12 vector series with multiple selection
genome editing in budding yeast.
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